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ABSTRACT 

This  report  presents t h e  resu l t s  of tests performed on one specimen of 
Globe Valve 75MO9618-PGLV-2. The following t e s t s  were performed: 

1. Receiving Inspection 
2. Proof Pressure 
3.  Functional 
4. Flow 
5. Surge 

6. Low Temperature 
7. High Temperature 
8. Sand and Dust 
9. S a l t  Fog 

10. Cycle 
11. Burst 

The specimen's performance was i n  accordance with t h e  spec i f ica t ion  re- 
quirements of NASA Drawing Number 75MO9618-PGLV-2 except during t h e  low 
temperature tes t  and t h e  bu r s t  test .  

While s t ab i l i zed  a t  -20°F, t he  valve leaked excessively during t h e  
funct ional  t e s t .  

During burs t  t es t ing ,  t h e  valve f a i l e d  a t  22,000 psig. The spec i f ica t ion  
requirements were t h a t  t h e  valve withstand a minLmum burs t  pressure of 24,000 
psig . 
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CHECK SHEET 

FOR 

- GLOBF, VALVE, 3/8-INCH, bo00 PSIG 

MANUFACTURER: Control Components, Inc. 
MANUFACTURER 1 S MODEL NUMBER : MV6306T-P 
NASA DRAWING NUMBER: 7W09618 PGLV-2 
TEST AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

Chrysler Corporation Space Division, New Orleans, Louisiana 

. 

I. 

11. 

111. 

I V  . 
V. 

FUNCTIONAL REQUIREMENTS 

A. OPERATING MEDIUM: 
B . OPERATING PRESSURE : 
C. PROOF PRESSURE: 
D . BURST PRESSURE: 
E .  VALVE CAPACITY(%): 
F. TORQUE - Valve stem maximum: 

Breakaway 
Running 
Seating 

H e  o r  GN2 
6000 psig 
9000 p i g  
24,000 psig 
1.16 

5 f t - lb  *wn with 6000 psig above seat 

5 f t - lb  maximum against  6000 psig 
2 f t - l b  maximum 

CONSTRUCTION 

A. BODY MATERIAL: 316 s t a i n l e s s  steel 
B. SEAT MATERIAZ: Teflon 
C. OUTLET PORT: 0.344 diameter 
D. INLFT PORT: 0.344 diameter 
E. SECTIONAL DIMENSIONS: Drawing MB6306 

ENVIRONMENTAL REQUIREDENTS 

OPERATING TEMPERATURE -100 t o  +2500~ 

SPECIAL REQUIREMENTS : C C I  PS 302 (Vapor-Degrcase) 

LOCATION AND USE: 

Used i n  t h e  pneumatic supply system of John F. Kennedy Space Center Launch 
Complex 34. 

v i i  



Znvironment 

Determine i f  
men operation i s  
impaired by surge 

Determine i f  
men operation i s  
impaired by low 
temperature 

Determine i f  
men operation i s  
.impaired by high 
temperature 

Determine i f  t h e  
specimen i s  impaired 
by t h e  environmental 
change 

Receiving 
Inspection 

spec i -Sa t i s f ac to  

speci-Unsatis-  
f ac to ry  

spec i -Sa t i s f ac to  

S a t i s f a c t o  

Proof Pres- 
sure  Test 

-20°F 60 in-lb 
Seated a t  96 
in-lb . 
y No leakage o? 
d i s t o r t i o n  - 

Func t iona 1 
Test 

Flow Test 

Surge Test 

! 
i 
I 
I 

1 Low Tempera- 1 t u r e  Test 

I 

I High Tempera. ' t u r e  Test 

i 
I 
I 

Units 
Operational 
Boundary 

Specif icat ions 
snd drawings 

woo psrig 

6000 psig 
Torque require- 
ment s : 
Breakaway: 5 f t  
lb ;  Running: 2 
f t - lb ;  Seating: 
7 f t - lb  

C, p f  1.16 

3 t o  6000 ps ig  
i n  100 mil l i -  
seconds. 10 
cycles wi th  
valve closed, 
and 10 cycles 
with valve 
partially open 

-20 (t.0, -4)"F 

Sand a n d - h s t ,  1 ,Subjected f o r  2 
Test hours a t  77°F 

and 2 hours a t  ! 

-- 
. Test 

01. J ec t ive  .-- 

Conformance t o  
spec i f i ca t ions  and 
drawhgs 

Check f o r  leakage 
and d i s t o r t i o n  

Check sea t  leakage 
torque values 

Test 
Resul ts  

Sa t  isf a c t  o 

S a t i s f a c t o  

S a t i s  fact ,  o 

Determine C, S a t i s  f ac to  

--I 

I 
Remarks 

Y 

y No leakage 
o r  d i s t o r t i o n  

y No leakage 

Y M-C, 
was found t o  bt 
1.07 

y No leakage 
o r  d i s t o r t i o n  

1 

I 
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Environment 

S a l t  Fog Tea, 

Cycle Test 

Burst Test 

- 
Units 

1 

1 

1 

TEST #WARY (CXMIIN'UIED) 

GLOBE VALVE, 3/b-INCHy 6000 F'3IQ 

7W9618 PGLV-2 

O p e r a t i o n a l  
Boundary 

1000 cycles  
with 6000 psi@ 
on i n l e t  of 
specimen 

Minimum of 24, 
000 ps ig  f o r  
5 minutes 

-- 
Test 

Oh jective -- 
letermine if speci- 
nen is impaired by 
snvironmental chang 

letermine i f  speci- 
nen i s  impaired by 
:ycling 

Xeck f o r  s t ruc tu ra  
iamage and leakage 
it minimum burst 
?re  a sure  

~ 

Test 
Results 

;at i a  f a c t  o 

:at i s  f a c t o  

:at i s  f a c t  o 

Remarks I 
No leakage 

)r d i s t o r t i o n  

No leakage 
)r d i s t o r t i o n  

r Specimen 
Leaked a t  22,0( 

)ut  was satis- 
Factory af ter  
y k i n g  gland 
iut  was retorqi  

p i g  init ially,  



SECTION I 

INTRODUCTION 

1.1 

1.1.1 

1.1.2 

1.2 

1.2.1 

1.3 

S COPE - 
T h i s  report  describes t h e  t e s t s  of Globe Valve 75M09618 PGLV-2. 
Tests included were those necessary t o  determine whether t he  
valve w i l l  satisfy the operat ional  and environmental require- 
ments of t h e  John F, Kennedy Space Center. A summary of  t he  
t e s t  r e s u l t s  i s  presented on pages v i i i  and ix. 

One specimen was tes ted.  

ITEM DESCRIPTION 

Globe Valve ?'PO9618 PGLV-2 has a 3/8-inch nominal s i z e  i n l e t  
por t .  It has a design operating pressure of 6000 ps ig  and i s  
rated f o r  use w i t h  nitrogen and helium. 

APPLICABLF, DOCUMENTS 

The following documents contain t h e  tes t  requirements f o r  Globe 
Valve 75M09618 PGL'J-2: 

a. KSCSTD-164( D) ,  Standard Environmental Test Methods f o r  
Ground Support Equipment I n s t a l l a t i o n s  a t  Cape Kennedy 

Component Specif icat ion 7P09618 PGLV-2 b . 
c . Cleanliness Standard MSFCSTD-164( D) 

d. Test Plan CCSD-FO-1116-1F 

e. Test Procedure CCSD-FO-1116-2F 

1-1 



SECTION I1 

It em Item Manufacturer Model/ S e r i a l  
No. Par t  No. No. 

1 S t e e l  Scale Brown & Sharpe 300 NASA 101- 
10 13 

RECEIVING INSPECTION 

Cal. Date 

7-23-64 

2.1 

Item Specified Dimensions 
(inches 

Overall  Height( closed) 5.03 
Overall  Height (open) 5.36 
Housing Length 2.50 

Housing Width 1.25 
Housing Height 1.75 

2.2 

Actual Dimensions 
(inches ) 

5 -33 
5.65 
2.50 
1.905 
1.25 

2.3 

2.4 

mQU1-S 

The t e s t  specimen s h a l l  be v i sua l ly  and dimensionally inspected 
for conformance w i t h  NASA drawing 7!3409618 PGLV-2 and appl icable  
spec i f ica t ions .  Inspection s h a l l  not include disassembly of  t h e  
specimen. 

PRO CEDUFB 

A v i sua l  and dimensional inspect ion w a s  performed t o  determine 
compliance with NASA drawing 75M09618 PGLV-2 and appl icable  
vendor drawings t o  t h e  extent  possible  without disassembling 
t h e  t e s t  specimen. 
manship and manufacturing defects .  
inspections i s  l i s t e d  i n  t a b l e  2-1. 

Inspections were a l s o  made f o r  poor work- 
Equipment used i n  t h e  

TEST RESULTS 

The specimen complied w i t h  NASA drawing 75M09618 PGLV-2. 
evidence of poor workmanship o r  o ther  manufacturing defec ts  was 
observed. 

No 

TEST DATA 

The data  presented i n  t a b l e  2-2 were recorded during t h e  in- 
spect ion. 

Table 2-1. Receiving Inspection Test Equipment List 

2-1 



SECTION I11 

PROOF PRESSURE TEST 

3.1 

3.1.1 

TEST REQUIREMENTS 

The t e s t  specimen s h a l l  be subjected t o  a proof pressure of 
9000 psig.  

The pressure s h a l l  be simultaneously applied t o  t h e  i n l e t  and 
ou t l e t  por t s ,  w i t h  the  valve i n  t h e  open posi t ion,  and s h a l l  be 
maintained f o r  5 minutes. 

3.1.2 

The specimen s h a l l  be inspected f o r  leakage and d i s to r t ion .  3.1.3 

3 -2 

3.2.1 

TEST PROmDUFE 

The t e s t  specimen was i n s t a l l e d  i n  t h e  t e s t  setup as shown i n  
f igures  3-1 and 3-2 u t i l i z i n g  t h e  equipment l i s t e d  i n  t a b l e  3-1. 

3.2.2 

3 2.3 

Hand valve 7 and regulator  21 were closed. 

The t e s t  specimen and hand valves 5, 6, 8, 9, 10, 11, and 24 
were opened and the  system was f i l l e d  with de-ionized water 2. 
All a i r  was bled f romthe  system. 

3.2.4 

3.2.5 

Hand valves 5, 8, 9, 11 and 24 were closed. 

Hand valve 7 was opened, and 3000 psig GN2 w a s  monitored on 
gage 14. 

3.2.6 Regulator 21 was adjusted u n t i l  a pressure of between 50 and 100 
psig was indicated on gage 15. 

Switch 17 was then closed. 
pump 19 s t a r t ed .  

Solenoid valve 18 w a s  opened and 3.2.7 

3.2.8 The pump continued t o  operate u n t i l  a pressure of 9000 ps ig  was 
indicated on gage 3. Switch 17 was then opened t o  s top  pumping. 

3 2.9 The 9000 psig pressure w a s  maintained f o r  5 minutes, and t h e  
specimen was checked f o r  leakage. 

3.2.10 Hand valves 9, 11 and 24 were opened t o  vent t h e  system, and 
the  specimen was then checked f o r  d i s to r t ion .  

3.2.11 

3.3 

All  data were recorded. 

TEST RESULTS 

The specimen did not leak and the re  w a s  no evidence of d i s t o r t i o n .  

3.4 TEST DATA 

The t e s t  data presented i n  t a b l e  3-2 were recorded during t h e  t e s t .  

3 -1 



Table 3-1. Proof Pressure and Burst Test Equipment List 

- 
Item 
No. 

1 

- 

2 

3 

4 

5 

h 

7 

8 

9 

10 

11 

12 

13 

14  

1 5  

16 

17 

18 

19 

- 

-~ 
Item 

rest  Specimen 

rJater Supply 

iydros ta t ic  
?ressure Gage 

3urs t Chamber 

Hand Valve 

Fiand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Water Reservoir 

Pneumatic F i l t e r  

Pressure Gage 

Pressure Gage 

Power Supply 

Switch 

Solenoid Valve 

Hydrostatic Pump 

Manufacturer 

Sontrol Component 
Inc . 

Astra 

Aminco 

Aminco 

Aminco 

Aminco 

Aminco 

Aminco 

Aminco 

CCSD 

Bendix Corporatic 

A s  hcro f t 

Duragauge 

CCSD 

Cut ler-Hamme 

Marotta Valve Co, 

Sprague Engr. Coi 

Model/ 
irt 1Jo. 

IV6306T-I 

NA 

NA 

NA 

5 0 0 1 1 A  

50011A 

50011A 

5 0 0 l l A  

5 0 0 1 1 A  

5 0 0 1 1 ~  

5 0 0 1 1 A  

NA 

1731260 

10 5’7 5 

8990 

NA 

NA 

207803 

Serial 
No. 

NA 

NA 

111893 

200134.4 

NA 

NA 

N A  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3/8-inch globe 
ralve 

leionized 

1 -to 100,000 -pS 
t2.0% FS 
Gal da te  
11-2-66 

3 f t x 3  f t x  
3 ft 

l/L-in. 

l/l+-in. 

1/4 -in. 

1/4-in. 

1/4-in. 

l/k-in, 

l/k-in, 

2-gal, 

2-micron 

0-to 5000-psig 
k2$ FS 

0-to 300-psig 
22% FS 

28 vdc 

SPST 

2-way normally 
closed 

Air operated; 
maximum pressur 

nsi  P 
Y 

3 -2 



c 

Pressure 

Leakage 

Distor t ion 

Table 3-1. Proof Pressure and Burst Test Equipment List (Continued-) 

9,000 psig/5 minutes 

Zero 

None 

Iten 
No. 

20 

21 

- 

22 

24 

- 

It em 
~~ ~ 

Check Valve 

Regulator 

GN2 Pressure 
Source 

Hand Valve 

~~ 

Manufacturer 

Aminco 

Marotta Vaive CC 

Air Products 

Amiflco 

Model/ 
a r t  1Jo. 

44-6305 

NA 

NA 

5 0 0 1 1 A  

~~ 

Serial 
No. 

NA 

NA 

NA 

NA 

Remarks 
~~ 

l/4-in. 

3000-pig inlel  
0 -to 200 -psig 
o u t l e t  

3000-psig 

1/4-in, 

Table 3-2. Proof Pressure Test Data 
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SECTION I V  

FUNCTIONAL TEST 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

~ 2 . 6  

4.2.7 

4.2.8 

4.2.9 

TEST REQUIl?ENENTS 

The t e s t  specimen s h a l l  be inspected f o r  leakage w i t h  t h e  o u t l e t  
por t  of t h e  specimen pressurized t o  6000 psig, specimen closed, 
and t h e  i n l e t  port  vented. 
f igure  4-2). 

Leakage s h a l l  be recorded (see 

The t e s t  specimen s h a l l  be inspected f o r  leakage with the  i n l e t  
port of t h e  specimen pressurized t o  6000 psig,  specimen closed, 
and t h e  o u t l e t  port  vented. Leakage s h a l l  be recorded. 

The opening, closing, and normal running torque of t h e  valve 
s h a l l  be determined with t h e  i n l e t  port  pressurized t o  6000 
psig and then rel ieved t o  zero psig.  

The procedures described i n  4.1.1 and 4.1.2 s h a l l  be repeated 
f o r  t h e  i n i t i a l  funct ional  t e s t  and performed f o r  a l l  subsequent 
funct ional  t e s t s .  
performed t e n  times i n i t i a l l y  and th ree  times f o r  a l l  subsequent 
funct ional  t e s t s .  

The procedure described i n  4.1.3 s h a l l  be 

TEST PROCEDURE 

The t e s t  setup was assembled as shown i n  f igu res  4-1 and 4-2 
using t h e  equipment l i s t e d  i n  t a b l e  4-1 except f o r  thermocouple 
17 and thermal chamber 18. All hand valves were closed. Flex 
hose 20 (port  A) was connected t o  t h e  o u t l e t  por t  of t he  specimen 
and flex hose 21 (port  B) was connected t o  t h e  i n l e t  port .  

The hand wheel of t h e  tes t  specimen w a s  replaced with torque 
wrench 13 and t h e  test specimen w a s  closed using t h e  m a x i m u m  
seat ing torque of 1 5  inch-pounds. 

Regulators 6 and 15  were adjusted f o r  zero o u t l e t  pressure.  

Hand valve 3 was slowly opened, and gage 5 ind ica ted  7000 psig.  

Regulator 6 w a s  adjusted t o  e s t ab l i sh  6000 psig,  as indicated 
on pressure gage 7. 

Hand valve 10 w a s  opened t o  determine t h e  amount of leakage by 
the  displacement of water i n  graduated cyl inder  ll. 

Regulator 6 was adjusted f o r  zero o u t l e t  pressure and hand valve 
8 was opened t o  vent the  specimen. 

Hand valves 8 and 10 were closed. 

Flex hose 20 (port  A) was connected t o  t h e  i n l e t  port  of t h e  
specimen and flex hose 2 1  (port  B) was connected t o  t h e  o u t l e t  
port .  



4.2.10 

4.2.11 

The procedures described i n  4.2.5 through 4.2.8 were repeated. 

By adjust ing regula tor  6, t h e  specimen pressure,  qs ind ica ted  
on pressure gage 7 ,  was slowly increased t o  6000 psig.  

The breakaway torque of t he  specimen w a s  measured by slowly 
applying t h e  m a x i m u ?  tczque required t o  unseat t he  specimen. 

4.2.12 

Af'ter the  breakaway torque was measured, t h e  specimen w a s  
completely opened. 
u n t i l  t he  specimen f u l l y  opened w a s  measured. 

The running torque required from breakaway 
4.2.13 

The specimen was closed and t h e  closing running torque w a s  
measured. 

4.2.14 

4.2.15 Hand valve 9 was opened and closed t o  vent t h e  o u t l e t  pressure 
o f  t he  specixen. Eanci valve 10 \$as opened. 

4.2.16 

4.2.17 

The specimen w a s  slowly opened u n t i l  bubbles appeared i n  water 
tank 12. 

The specimen was s l o w l y  closed and the  torque required t o  s top  
t h e  bubbles i n  water tank 12 w a s  measured. Th i s  was t h e  closing 
torque for the  specimen a t  operating pressure.  

Regulator 6 and hand valve 10 were closed. 4.2.18 

4.2.19 

4.2.20 

Hand valves 8 and 9 were opened and closed t o  vent t h e  specimen. 

The procedures descrLbed i n  4.2.12 through 4.2.14 were repeated 
t o  determine breakaway and running torque values f o r  t h e  un- 
pressurized specimen. 

Flex hose 20 (por t  A )  was disconnected and capped, and f l e x  hose 
1.9 (port  C) was connected t o  the  i n l e t  port  of t h e  specimen. 

4.2.21 

4.2.22 Regulator 6 was adjusted t o  e s t ab l i sh  100 ps ig  on pressure gage 
7. 

4.2.23 

4.2.24 

Hand valve 1.4 w a s  opened. 

Regulator 15  w a s  slowly adjusted,  es tab l i sh ing  a 2-psig reading 
on pressure gage 16. 

4.2.25 

4.2.26 

Hand valve 10 was opened. 

The t e s t  specimen w a s  slowly opened u n t i l  bubbles appeared i n  
wa te r  tank 12. 

4.2.27 The t e s t  specimen w a s  slowly cl.osed and t h e  torque required t o  
s t o p  the bubbles was measured. 
the specimen when it was unpressurized. 

This w a s  t h e  closing torque f o r  

4.2.28 Regulators 6 and 1 5  were closed and hand valve 8 w a s  opened t o  
vent t he  supply pressure. 
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4.2.29 

4.2.30 

4.2.31 

4.2.32 

4.2.33 

4.3 

4.4 

Hand valves 8, 10, and l4 were closed. 

Flex hose 19 (port  C)  was disconnected and port  A of flex hose 20 
was uncapped and connected t o  t h e  i n l e t  of t h e  spe'cimen. 

The t e s t  specimen was closed using t h e  maxirmUn sea t ing  torque as 
specif ied.  

The procedures described i n  4.2.11 through 4.2.31 were performed 
t en  times and t h e  procedures described i n  4.2.1 through 4.2.10 
were repeated once f o r  t h e  i n i t i a l  funct ional  t e s t .  

For a l l  subsequent tests, t h e  procedures described i n  4.2.11 
through 4.2.30 were performed th ree  times and 4.2.1through 
4.2.10 were performed once. 

TEST FESULTS 

The t e s t  specimen functioned s a t i s f a c t o r i l y  during t h e  i n i t i a l  
funct ional  t e s t .  

TEST DATA 

I n i t i a l  funct ional  t e s t  da ta  a r e  presented i n  t a b l e  4-2. 
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Table 4-1. Functional Test Equipment List 

For leakage 
measurement 

Leakage detect01 

Redaces hand 

- 
:tern 
NO. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
7 

wheel of  specimt 
(when required) 
Cal date  
8-7-66 

l/k-in. 

-~ 

It ern 

3/8-inch globe 
,alve e s t  Specimen 

:e Source 

[and Valve 

' i l t e r  

'ressure Gage 

'ressure Regualto: 

'res sure Gage 

land Valve 

3and Valve 

3and Valve 

kaduat  ed 
Cylinder 

Water T a n k  

Torque Wrench 

Hand Valve 

b n u f a c t u r e r  

o n t r o l  Component 
nc . 

ICSD 

:ombination Pump 
nd Valve Co. 

Iicroporous 

hragauge 

Cescom Corp. 

\s hcro f t 

Tobbins Aviation 

Robbins Aviation 

Robbins Aviation 

Pyrex Co. 

CCSD 

Armstrong 

Robbins Aviatior 

-~~ 

Kociel/ 
r t  1 4 0 ~  

J6306T-I 

NA 

380-3 

813F-2M 

NA 

26-1002 

10575 

SKG-250 
-4T 

! SKG-2 50 
-4T 

;SKG-2 5C 
-4T 

NA 

NA 

SR-100 

3 SKG-25( 
-4T 

- 
rial 
No. 

A 
39618 
ZLV-2 

NA 

NA 

NA 

ASA 

1002 

NA 

NA 

NA 

NA 

NA 

NA 

RSA 
13 1 8 B  

NA - 

Remarks 

'000 -ps i g  

p i n .  1 

!-micron 

)-to 10 000-psi 
- (+0.2)% FS 
la1 da te  . 

--25-67 

'000-psig i n l e t  
)-to 7000-psig 
Iu t le t  

)-to 10,000-psj 
9.25% FS 
:a1 da te  
~1-25-66 

 in. 

I/L+-in. 

L/k-in. 

k-4 



- 
Item 
No. 

15 

- 

16 

17 

18 

19 

20 

21 

Table 4-1. Functional Test Equipment List ( Continued) 

Item 

'ressure Regulatol 

'ressure Gage 

'hermocouple 

'herma1 Chamber 

?lex Hose 

?lex Hose 

?lex Hose 

Manilf ac tu re r  

Tescom Corp. 

Marsh Instrument 

Honeywell Corp. 

Conrad Corp. 

NA 

NA 

NA 

_ ~ _  ~~ 

Mod el/ 
irt 1Jo e 

26-1002 

NA 

30112 

NA 

NA 

NA 

NA 

Serial 
No. 

1009 

qASA 08- 
113 - 
L142B 

NA 

YAsA 08. 
113 - 
20 49 -41 

NA 

NA 

NA 

Remarks 1 

100-psig i n l e t  
0-to 10-psig 

0-to 30-psig 

Cal da te  
5 . 5 %  FS 

1-10-67 

-50 t o  200 
(22 5 1 OF 
(temperature 
t e s t s  only) 

-30 t o  180.0~ 
(temperature 
t e s t s  only) 

1/4-in. 

l/k-in. 

l/b-in. 
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Table 4-2. I n i t i a l  Functional Test Data 

7 .  

Applied Specimen Opening ' Closing 
Seating I n l e t  Torque Running Torque Torque 
Torque Pressure (in-lb) , (in-lb ) .( ini lb ' )  

(in-lb ] (psin) ODening Closing 
60 6000 45 * 15 20 20 -- 

I I 
1 ,  60 10 58 6 6 

-- 16 -- lo 
60 6000 50 16 21 20 

6.5 6.5 -- 60 10' 43 
I -,. ..- \ 

Applied Specimen Opening ' Closing 
Seating I n l e t  Torque Running Torque Torque 
Torque Pressure (in-lb) , (in-lb ) .( ini lb ' )  

(in-lb ] (psin) ODening Closing 
60 6000 45 * 15 20 20 
60 10 58 6 6 t -- 

I I 

8 

9 ,  

60 10 50 -- I I 7 7 
-- 20 

15 21 20 
6.5 5.5 -- 

60 6000 40 
60 10 43 

lo -- 

I _ -  - -  

I I I I I I I ZU 
60 6000 55 15 21 20 

- -- I U  

10 

-- l t 3  -- I U  

60 10 50 
60 6000 40 16 21 20 

5.5 5 -- 
I I _I,-. _I,. 

1 I I 1 I 1 I I'/ I U  I -- -- 

I 

J 
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E 
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I 
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k ri 
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k 4 

.. 
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.. . 

5 . 1  

5.1.1 

5.1.2 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5 -3 

5.3.1 

5.4 

5.4.1 

5.4.2 

SECTION V 

FLOW TEST 

TEST REQUIREMENI'S 

The valve capacity (h) of t h e  specimen s h a l l  be determined. 
The minimum C, s h a i l  be 1.16. 

A flow r a t e  versus pressure drop curve s h a l l  be developed. 

TEST PROCEDURE 

The t e s t  specimen was i n s t a l l e d  i n  t h e  test  setup as  shown i n  
f igures  5-2 and 5-3 using t h e  equipment l i s t e d  i n  t a b l e  5-1. 
Each hand valve and regulator  5 was closed. 

The t e s t  specimen was opened. 

Hand valve 3 was opened and gage 4 w a s  monitored f o r  100 psig.  

Regulator 5 was used t o  vary the  flow through t h e  system t o  
obtain temperature and pressure data .  

Eleven readings of i n l e t  pressure, pressure drop and water 
temperature were recorded from flowmeter 7, gages 9, 10 and 11, 
and thermocouple 8. 

TEST RFSULTS 

The flow coeff ic ient  (h) of the  3/8-inch globe valve w a s  an 
average of 1.06 when calculated over a f l o w  range between 3 and 
8 gallons per minute. 
quired C, of 1.16. 

T h i s  was s l i g h t l y  under. t h e  minimum re- 

TEST DATA 

The t e s t  data  recorded during t h e  tes t  and during a funct ional  
t e s t  following the  flow t e s t  a r e  presented i n  t a b l e s  5-2 and 5-3. 
Flow r a t e  versus pressure drop i s  presented i n  f igure  5-1. 

The flow coeff ic ient  (h) w a s  computed using t h e  following 
formula : 

cv = Q v'.F 
Where : 

Q =Measured flow r a t e  (gpm) 
AP = Pressure drop across t h e  specimen (ps id)  
pT = Density of t h e  water a t  t h e  temperature 

indicated by t h e  temperature probe 
p = Density of t h e  water a t  60°F 

5 -1 



Table 5-1. Flow Test E@FPpent IAst 

- 
Item 
No. 

1 

- 

2 

3 

1, 

5 

6 

7 

t3 

9 

10 

11 

12 - 

-~ 

I t e m  

Test Specimen 

Water Supply 

Hand Valve 

Pressure Gage 

Pressure Regulate; 

Pressure Gage 

Thermocouple 

Turbine Flowmeter 

Pressure Gage 

Pressure Gage 

Pressure Gage 

Hand Valve 

Manufacturer 

k n t r o l  Component 
h c  . 

NA 

t i l l i a m s  Co. 

Heis e 

Denison Division, 
American Brake 
Shoe Co. 

Ash cro f t 

West Instrument 
Corp. 

Cox Instrument 
Division 

Heise 

Heise 

H e i  s e 

co. 

Model/ 
rt IJo. 

V6306T-I 

NA 

200SP 

NA 

"122 
3106 

NA 

30112 

. 6 S W  

200 SP 

Serial 
No. 

ASA 
PI09618 
PGLV-2 

NA 

NA 

NASA 08- 
113 -93 - 
1092-c 

NA 

NASA 08- 
113-95- 
1 2 0 9 - ~  

NA 

3498 

NASA 08. 

163 7 -B 
113-95- 

NASA 08. 
113-95- 
1083-C 

NASA 08. 

1064-C 

NA 

113 -93 - 

Remarks 

3/8-in. globe 
valve 

NA 

2-in. 

)-to 1000-psig 
5 . 2 %  FS 
Cal date 
12-30-66 

1-in. 

3-to 1000-psig 
tl.O$ FS 
Cal da te  
1-30-67 

-50 t o  +200 
(+2.5 ) O F  

Cgl da te  
2-31-67 

0-to 50-gpm 
Cal da te  
12-16-66 

0-to 100-psig 
5.2% FS 
Cal da te  
12-30-66 

0-to 100-psig 
9 . 2 %  FS 
Cal date  
12-30-66 

0-to 100-psig 
5 . 2 %  FS 
Cal da te  
12-30-66 

2-in, 



Flow 
(gPd 

3 

4 

5 

6 

7 

8 

7 

6 

5 

4 

3 

Table 5-2. Flow Test Data 

~ 

Specimen Pressure 
Upstream 
(psig) 

. -~ - 

13.8 

23.3 

36.3 

50.8 

69.3 

88.2 

68.0 

50.4 

35.5  

23.4 

13.8 

4.0 

6.2 

9.3 

12.8 

17.2 

21.4 

16.5 

12.4 

8.7 

6 .o 

3 07 

Tare 
(psi) 

1.8 

2.8 

4.3 

6.1 

8.3 

10.5 

8.2 

6.2 

4.2 

2.9 

1.8 

8.0 

14.3 

22.7 

31.9 

43 - 8  

56.3 

43 - 3  

31.8 

22.6 

14.5 

8.3 

~ 

Media 
Temperature 

(OF) 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 

Flow 
Coefficient 

(CJ 

1.06 

1.06 

1.05 

1.06 

1.06 

1.07 

1.06 

1.06 

1.05 

1.06 

1.06 
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I .' 

Applied I n l e t  Outlet  
RUn Seating Pressure Pres sure  

Torque (PSid (PSil2) 
( in-lb) 

25 6000 0 
25 0 6000 
25 6000 I 0 

1 -  

2 -  3 r  n Lnnn 

Table 5-3. Data on Functional Test Following t h e  Flow Test . 9 

Leakage 
(scim) 

0 
0 
0 
n 

5-4 
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Figure 5-1. Flow Rate Versus Pressure Drop 
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SECTION VI 

SURGE TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6.2.10 

6.2.11 

6.3 

TEST FU3QUIRE3ENTS 

The t e s t  specimen s h a l l  be subjected t o  X ,  pressure surges, 10 
with t h e  specimen closed and 10 with t h e  specimen p a r t i a l l y  
opeEed and t h e  vent port  of sclenoid valve 8 capped. 

Each pressure surge s h a l l  be a pressure increase from zero t o  
6000 psig within 100 milliseconds. 

The downstream s i d e  of t h e  specimen s h a l l  be vented a f t e r  each 
surge, when t h e  specimen i s  p a r t i a l l y  opened. 

TEST PRDcEDUFfE 

The t e s t  specimen was i n s t a l l e d  i n  t h e  t e s t  setup as shown i n  
f igu re  6-2 and 6-3 using t h e  equipment l i s t e d  i n  t a b l e  6-1. 
hand valves, regulators,  and t h e  specimen were closed f o r  zero 
pressure.  

ull 

Hand valve 2 w a s  opened. 

Pressure gage 4 indicated t h e  supply pressure of  7000 psig.  

Regulator 5 was adjusted u n t i l  gage 6 showed 6000 psig.  

Hand valve 7 w a s  opened and switch 18 was closed, energizing 
solenoid valve 8 i n t o  t h e  open posi t ion.  
specimen w a s  pressurized t o  6000 psig.  

The i n l e t  port  of t h e  

The output f r o m  pressure transducer 1 5  and t h e  time f o r  each run 
were recorded on oscil lograph 16. 

Switch 18 was opened t o  deactuate solenofd valve 8 and hand valve 
7 was closed. 

The procedures i n  6.2.5 through 6.2.7 were repeated 10 times. 

The t e s t  sample was partially opened (cracked), and t h e  vent 
port  of solenoid valve 8 was capped. 

The procedures i n  6.2.5 through 6.2.7 were repeated f o r  10 
addi t iona l  cycles, opening hand valve 12 a f t e r  each cycle t o  
vent t h e  downstream pressure from t h e  specimen. 

The specimen was examined f o r  d i s t o r t i o n  a f t e r  each cycle, and 
funct ional ly  tes ted  p r i o r  t o  and after surge t e s t i n g .  

TEST RESULTS 
. The specimen w a s  cycled t e n  t i m e s  i n  t h e  closed pos i t ion  with a 

pressure of 0 t o  6000 psig within 60 milliseconds. The second 
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6.4 

6.4.1 

6.4.2 

t en  cycles were performed wi th  t h e  valve i n  t h e  p a r t i a l l y  opened 
posit ion,  cracked, and pressurized from 0 t o  6000 ps ig  within 60 
milliseconds. The specimen demonstrated no adverse e f f e c t s  from 
t h e  t e s t .  

TEST DATA 

A t y p i c a l  surge waveform as  recorded during t h e  t e s t  i s  shown 
i n  f igu re  6-1. 

Data recorded during t h e  post-surge func t iona l  t e s t  a r e  presented 
i n  t a b l e  6-2. 
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- 
Item 
140. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Table 6-1. Surge and Cycle Test Equipment L i s t  

It em 

Test Specimen 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure Regulato: 

Pressure Gage 

Hand Valve 

Solenoid Valve 

Hand Valve 

Pressure Gage 

Helium and Nitrogc 
Source 

Hand Valve 

Solenoid Valve 

Motor and Gear 
Reduction 

Manufacturer 

Control Component 
Inc . 
Combination 'Fump 
and Valve Co. 

Mic roporous 

Ashcroft 

Tescom Corp. 

Ash c rof t  

Robbins Aviation 

Marotta Valve Co. 

Robbins Aviation 

Ash c r o f t  

CCSD 

Robbins Aviation 

Marotta Valve Co. 

Westinghouse 

Hodel/ 
rrt 1Jo ., 

W6306T-I 

380-3 

c813F-a 

NA 

!6-1002 

NA 

SKG250 
-4T 

W-583 

SKG-250 
-4T 

NA 

NA 

~ S K G  250 
-47'. 

W-583 

NA 

Serial 
No . 

NASA 
75MO961t 

-PGLV 

NA 

NA 

NASA 08. 
113 - 
200 594-1 

1004 

NASA 08. 
113 - 
200594-( 

NA 

3696 

NA 

NASA 08. 
113 - 
200 594-1 

NA 

NA 

2916 

NA 

Remarks 

3/8-in. globe 
valve 

l i - i n .  supply 

2 - m i  c ron 

0-to 10,000-psi 
-9.2% FS 
Cal da te  
3 -7 -67 

7000 psig i n l e t  
0-to 7000-psig 
o u t l e t  

0-to 10,000-psi 
5 . 2 %  FS 
Cal da t e  
3-7-67 

1/4-in. 

3-way, 2-in. 1 

1/4-in. 

0-to 10,000-psi 
5.2% FS 
Cal da t e  
3-7-67 

7000 psig 

l/L+-in. 

3-way, 2-in. 1 
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Table 6-1. . Surge and Cycle Test Equipment List (Continued) 

- 
Item 
No. 

1 5  

16 

- 

17 

18 

- 

It em 

Pres sure  
Transducer 

Oscillograph 
Recorder 

E l e c t r i c a l  
supply 

Switch 

Manufacturer 

Teledyne 

C. E. C. 

P l a n t  Services 

Cut l e r - H m e r  

H o d e l /  
a r t  IJo. 

176 

5-124 

NA 

NA 

S e r i a l  
No. 

652137 

NASA- 
017887 

NA 

NA 

Remarks 

0-to 7500-psig 
-5.2% FS, 

28 vdc and 115 
vac 

SPST 

Table 6-2. Data on Functional Test Following Surge Test 
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Figure 6-1. Typical Surge Waveform 
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SECTION V I 1  

LOW TEMPERATURE TEST 

7.1 

7.1.1 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7 03 

7.3.1 

7.3.2 

7.L 

TEST Rl3QUIREMEN"S 

The t e s t  specimen s h a l l  be subjected t o  a low temperature t e s t  
a t  -20 (W, -4)OF t o  determine whether t h e  environment causes 
degradation o r  deformation. 

The t e s t  specimen s h a l l  be subjected t o  a funct ional  t e s t  i n  
accordance with sect ion I V  during t h e  low temperature t e s t  using 
helium as  t h e  t e s t  medium. 

TEST PROCEDURE 

The t e s t  specimen was i n s t a l l e d  i n  t h e  t e s t  setup as  shown i n  
f igu res  4-1 and '7- lusing the  t e s t  equipment l i s t e d  i n  t a b l e  4-1. 

With  thermocouple 1 9  af f ixed  t o  t h e  specimen, thermal chamber 18 
w a s  cooled t o  -20°F and t h e  r e l a t i v e  humidity was maintained a t  tlie 
prescribed 60 t o  90 percent. 

Temperature s t a b i l i z a t i o n  was achieved and a funct ional  t e s t  was 
attempted. The specimen leaked excessively. 

The chamber was returned t o  ambient temperature and a second 
funct ional  t e s t  was performed. 
conditions. 

No leakage was evident a t  ambient 

The specimen was v isua l ly  inspected within one hour of  i t s  
re turn  t o  ambient temperature. 

TEST RESULTS 

The specimen f a i l e d  t o  s ea t  w i t h  applied torques of 50, hC, 70, 
80, 90, and 95 inch-pounds during t h e  funct ional  t e s t  a t  -20OF. 
The torque w a s  increased t o  96 inch-pounds and the  specimen 
seated.  

The specimen was returned t o  ambient conditions and ceased t o  
leak when a torque of 30 inch-pounds was applied w i t h  the i n l e t  
port  pressurized t o  6000 psig.  

TEST DATA 

The data  recorded during the  t e s t  a r e  presented i n  t ab le s  7-1 
and 7-2. 
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Table 7-1. Data on Functional Test Performed at -20OF 

RUn Applied Seating Torque 
( in-lb ) 

50 

60 

70 

80 

90 

95 
ac 

Leakage 

Ekc e s s ive 

Exc e s s ive 

Excessive 

Exc e s s ive 

Excessive 

Excessive 

n I J U  I, 

1 Specimen was returned to ambient conditions 
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Table 7-2. Data on rPunctiona1 Test a t  Ambient Conditions 

Applied In le t  Outlet 
RUn Seating Pressure Pressure Leakage 

Torque (psig) (PSid (scim) 
( in-lb) 

30 6000 0 0 
0 6000 0 30 

1 

t 

I 

1 I I I I I 
1 
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SECTION VI11 

HIGH "PERATURF, TEST 

8.1 

8.1.1 

8.1.2 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.3 

8.4 

TEST FEQUIREME3lTS 

The t e s t  specimen s h a l l  be subjected t o  a high temperature t e s t  
a t  160 (+4, 4 ) " F  f o r  a period of 72 (+2, 4) hours t o  determine 
i f  t he  environment causes degradation of performance. 

The t e s t  specimen s h a l l  be subjected t o  a func t iona l  t e s t  i n  
accordance with sect ion I V  during and a f t e r  t he  high temperature 
t e s t  using helium as  the  t e s t  medium. 

TEST PROCXDUF8 

The t e s t  specimen was i n s t a l l e d  i n  t h e  t e s t  setup as  shown i n  
f igures  4-1 and 7-1 using t h e  equipment l i s t e d  i n  t a b l e  4-1. 

With thermocouple 19 af f ixed  t o  t h e  specimen, t h e  temperature 
of thermal chamber 18 w a s  increased t o  1600~ a t  a r i s e  r a t e  of 
approximately 1" per minute. 
20 percent. 

The humidity w a s  maintained a t  

The temperature was maintained f o r  72 hours a f t e r  temperature 
s t a b i l i z a t i o n .  

A func t iona l  t e s t  was performed while t h e  sample and chamber 
were maintained a t  1600~. 

The chamber temperature w a s  returned t o  ambient conditions upon 
completion of  t h e  func t iona l  t e s t .  

Within one hour following the  establishment of ambient conditions,  
a v i s u a l  inspection and a func t iona l  t e s t  were performed on t h e  
specimen. 

TEST RESULTS 

The t e s t  specimen demonstrated no adverse e f f e c t s  from t h e  thermal  
change. 

TEST DATA 

The da ta  recorded during t h e  t e s t  a r e  presented i n  t a b l e s  8-1 
and 8-2. 
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Table 8-1. Data on Functional Test a t  +1600F 

I 

Applied I n l d t  Outlet  

(in-lb) 

RUn Seating Pressure Pres sure  Leakage 
Torque ( P a  ( P i g )  (scim) 

30 6000 ' 0 0 
30 0 6000 0 1 

J 
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Table 8-2. Data on Functional Test a t  Ambient Conditions 

I I 

* 

i 

. -  
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SECTION I X  

SAND AND DUST TEST 

9.1 

9.1.1 

9.1.2 

9.1.3 

9.1.4 

9.2 

9.2.1 

9.2.2 

9.203 

9.2.4 

9.2.5 

9.2.6 

9.2.7 

9 -3  

TEST FZQUIREMENTS 

A sand and dust t e s t  s h a l l  be performed t o  determine t h e  
res i s tance  of t h e  valve specimen t o  t h e  abrasive and corrosive 
cha rac t e r i s t i c s  of blown f i n e  sand and dust,. 

The t e s t  specimen s h a l l  be subjected t o  2 hours of exposure t o  
f i n e  sand and dust w i t h  a ve loc i ty  of 100 t o  500 f e e t  per 
minute and a temperature of 77°F. 

A t  t h e  end of t h i s  2-hour period the  temperature s h a l l  be in-  
creased t o  1 6 0 0 ~ .  
addi t iona l  2 hours. 

This temperature s h a l l  be maintained f o r  an 

Following the  preceding exposure time, t h e  specimen s h a l l  be 
allowed t o  cool t o  room temperature and s h a l l  be func t iona l ly  
t e s t e d  and inspected. 

TEST PROCEDURE 

The i n l e t  and o u t l e t  por t s  were capped and t h e  t e s t  specimen w a s  
placed i n  a sand and dust  chamber as spec i f ied  i n  KSCSTD-l64(D). 
The chamber contained sand and dust with t h e  cha rac t e r i s t i c s  
prescribed i n  KSC-STD-l64(D). 

The dens i ty  of t h e  sand and dust was maintained a t  0 . 1 t o  0.25 
gram per cubic foot .  The a i r  ve loc i ty  through t h e  chamber w a s  
100 t o  500 f e e t  per minute. 

The i n t e r n a l  temperature of t h e  t e s t  chamber was s e t  a t  77°F and 
t h e  system w a s  s t a r t ed .  These conditions were maintained f o r  a 
period of 2 hours. 

A t  t h e  end of t h i s  period, t h e  temperature w a s  ra i sed  t o  16O0F. 
The specimen was subjected t o  a 2-hour tes t  under these  conditions.  

The tes t  specimen was removed from t h e  chamber and allowed t o  cool 
t o  room temperature. 

The accumulated dust was removed from t h e  t e s t  specimen by brush- 
ing,  wiping, and shaking. Care w a s  taken s o  t h a t  addi t iona l  dust  
was not introduced i n t o  the  specimen. 

The test  specimen was subjected t o  a func t iona l  t e s t  as spec i f ied  
i n  sec t ion  IV. 
deposi ts .  

The specimen was inspected f o r  sand and dust 

TEST RESULTS 

.The t e s t  specimen showed no de te r io ra t ion  o r  deformation a f t e r  t h e  
sand and dust  t e s t ,  



9.4 TEST DATA 

Functional t e s t  da ta  recorded following t h e  sand and dus t  t e s t  
are  presented in t a b l e  9-1. 
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Table 9-1. Data on Functional Test Following Sand and Dust Test 

8 
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SECTION X 

SALT FOG TEST 

10.1 

10.1.1 

10.1.2 

10.1.3 

10.1.4 

10.2 

10.2.1 

10.2.2 

10.2.3 

10.2.4 

10.2.5 

10.2.6 

10.2.7 

10.2.8 

TEST FEQUIRENENTS 

The t e s t  specimen s h a l l  be subjected t o  a sa l t  fog t e s t .  
t e s t  specimen s h a l l  be placed i n  a t e s t  chamber with a l l  t h e  
equipment described I n  K S C S T D - l 6 4 ( D ) .  
subjected t o  an 2tomized sal t  so lu t ion  f o r  a period of 240 (52) 
hours. 

The 

The specimen s h a l l  be 

The so lu t ion  s h a l l  contain 5 p a r t s  by weight of sa l t  i n  95 par t s  
by weight of water with no more than 200 p a r t s  per  mi l l ion  of 
t o t a l  so l id s .  The spec i f i c  g rav i ty  of t h e  s a l t  so lu t ion  s h a l l  
be from 1.023 t o  1.037 with a reference temperature of 95 (+2, 
-4)OF. The sal t  so lu t ion  s h a l l  a l so  have a pH value of  6.5 t o  
7.2. Diluted, chemically pure (CP) hydrochloric ac id  o r  CP 
sodium hydrozide may be used t o  ad jus t  t h e  pH value. 

Measurements of  t h e  cha rac t e r i s t i c s  of t h e  sa l t  so lu t ion  s h a l l  
be made according t o  KSCSTD-l64(D). 

Following t h e  exposure of 240 hours, t h e  t e s t  specimen s h a l l  be 
subjected t o  a funct ional  t e s t  within 1 hour a f t e r  re turning 
t o  room ambient, conditions. 

TEST PROCEDUFE 

The t e s t  specimen w a s  v i s u a l l y  inspected f o r  corrosion, d i r t ,  
and o i l y  films. A l l  unnecessary o i l y  f i lm and d i r t  p a r t i c l e s  
were removed. No corrosion spots  were observed. 

The t e s t  specimen w a s  placed i n  a chamber as shown i n  f igu re  10-1 
with i t s  por t s  capped. 

The chamber temperature was adjusted t o  95 (+2, -.!+)OF and t h e  sa l t  
so lu t ion  dens i ty  was adjusted so  t h a t  t h e  clean fog-collecting 
receptacle  i n  the  exposure zone would c o l l  c t  from 0.5 t o  3 m i l l i -  
l i t e r s  of solut ion per hour f o r  each 80 cm’ of hor izonta l  co l lec t -  
ing area. 

These conditions were maintained f o r  240 hours. 

A t  t h e  end of the  240-hour period, t h e  t e s t  specimen w a s  removed 
from t h e  chamber and allowed t o  r e tu rn  t o  room ambient conditions.  

The sa l t  deposi ts  were removed from a l l  threaded a reas  t o  provide 
adequate mechanical connections. 

After returning the specimen t o  room ambient conditions,  a 
funct ional  t e s t  was performed, as spec i f ied  i n  sec t ion  I V .  

The t e s t  specimen w a s  inspected and a l l  salt deposi ts  were re- 
moved. 
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10.3 

10 .l+ 

TEST RESULTS 

The t e s t  specimen showed no de te r io ra t ion  o r  deformation a f t e r  
the s a l t  fog t e s t .  

!TEST DATA 

Functional t e s t  da ta  recorded following t h e  s a l t  fog t e s t  a r e  
presented i n  t a b l e  10-1. 
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Table 10-1. Data on Functional Test Following S a l t  Fog Test 

RUn 

1 

Applied Inlet Outlet 
Seat ing Pressure Pressure Leakage 

( in- lb)  
60 6000 . 0 0 
60 0 6000 0 

Torque ( P S i d  ( P S i d  (scim) 

. 
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SECTION XI 

CYCLE TEST 

11.1 

11.1.1 

11.1.2 

11.1.3 

11.1.4 

11.2 

11.2.1 

11.2.2 

11.2.3 

11.2.4 

11.2.5 

11.2.6 

11.3 

The t e s t  specimen s h a l l  be subjected t o  1000 cycles during t h e  
cycle t e s t .  

Each cycle s h a l l  cons i s t  of pressurizing t h e  i n l e t  por t  t o  6000 
ps ig  and then  opening and c los ing  t h e  specimen. 
t h e  t es t  medium. 

GN2 s h a l l  be 

The specimen downstream pressure s h a l l  be vented t o  below 3100 
ps ig  after each cycle.  

A funct ional  t e s t ,  as spec i f ied  i n  sec t ion  IVY s h a l l  be per- 
formed following t h e  completion of 50, 100, 500, and 1000 cycles.  

TEST PROCEDURE 

The specimen was i n s t a l l e d  i n  t h e  t e s t  se tup  as shown i n  figures 
6-2 and 6-3 u t i l i z i n g  t h e  equipment l i s t e d  i n  t a b l e  6-1. 

All  hand valves and regula tor  5 were adjusted f o r  zero pressure.  

Hand valve 2 was opened and gage 4 was monitored f o r  a 7000 
ps ig  reading. 

Regulator 5 was adjusted t o  e s t ab l i sh  a 6000 psig reading on 
gage 6 and hand valve 7 w a s  opened. 

The e l e c t r i c a l  network was adjusted t o  produce the following: 

a. Solenoid valve 8 was actuated t o  pressurize  the specimen 
t o  6000 psig, as read from gage 6.  

b. Solenoid valve 13 w a s  actuated t o  c lose  o u t l e t  por t  during 
specimen opening and closing. Hand valve 12 w a s  opened. 

c. Switch 18 was closed t o  s i g n a l  440 vac revers ib le  e l e c t r i c a l  
motor 14 t o  open and c lose  t h e  specimen. 

d.  Hand valve 9 w a s  opened and solenoid valves 8 and 13 were 
deactuated t o  vent pressure from t h e  specimen t o  below 3000 
ps ig  downstream, as read from gage 10. 

Functional tes ts  were performed a f t e r  50, 100, 500 and 1000 
cycles of t h e  specimen. 

TEST RESULTS 

The t e s t  specimen successfu l ly  withstood 1000 opera t iona l  cycles 
without degradation o r  deformation. The torque needed t o  seat 
t h e  specimen during and following t h e  func t iona l  tes ts  was s l i g h t l y  
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11.4 

ll.4.1 

11.4.2 

higher than t h e  o r i g i n a l  proposed; however, t h e  r e s u l t s  were 
acceptable t o  CCSD-FO. 

TEST DATA 

A funct ional  t e s t  w a s  performed due t o  a 72-hour time lapse  
since the  previous func t iona l  t e s t  ( see  t a b l e  11-1). 

- Functional t e s t  da ta  a f t e r  50, 100, 500, and 1000 cycles a r e  
presented i n  t a b l e s  11-2, 11-3, 11-4 and 11-5. 
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Table 11-1. Functional Test Data After 72 Hours Lapse Time 

. 
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Table 11-2. Functional Test Data After 5p Cycles 

Applied I n l e t  Out l e t  

( in-lb) 

RUn Seating Pressure Pres sure  
Torque ( P a  (Pig)  

LO 6000 . 0 
c)n n I Lnnn 1 -  

Leakage 
( a c i d  

0 
n 

I I I I I 
I 1 

. 
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Table 11-3. Functional Test Data After 100 Cycles 

Applied I n l e t  

(in-lb) 

RUn Seating Pressure 
Torque (Psig 1 

50 6000 
60 0 1 

I I I I 
I I 

Outlet 
Pres sure  Leakage 

( F i g )  (scim) 

0 0 
6000 0 

1 t I I I 
I I I 1 



Table 11-4. Functional Test Data After 500 Cycles 

Applied I n l e t  Outlet 

( in- lb)  

RUn Seat ing Pressure Pres  sure  Leakage 
Torque (Psi81 ( P a 4  (scim) 

40 6000 . 0 0 
95 0 6000 0 1 

J 

Running Torque 

I I I I I 1 -  

. 



Table 11-5. Functional Test Data After 1000 Cycles 

t -  1 I I I I 1 

I I I I I I 
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SECTION MI 

BURST TEST 

12.1 

12.1.1 

TEST REQUIREMENTS 

The specimen s h a l l  be subjected t o  a hydrostat ic  pressure of 
24,000 psig. 

The hydrostat ic  pressure s h a l l  be simultaneously applied t o  
t h e  specimen i n l e t  and o u t l e t  ports with t h e  valve i n  t h e  open 
posi t ion.  The pressure s h a l l  be maintained f o r  5 minutes. 

12.1.2 

12.2 TEST PROCEDURE 

12.2.1 The tes t  specimen was i n s t a l l e d  i n  t h e  t es t  setup as  shown i n  
f igu res  3-1 and 3-2 u t i l i z i n g  t h e  equipment l i s t e d  i n  t a b l e  3-1. 

12.2.2 Hand valve 7 and regula tor  21 were closed. 

12.2.3 The t e s t  specimen and hand valves 5, 6, 8, 9, 10, 11 and 24 
were opened and t h e  system was f i l l e d  with water. 
bled from t h e  system. 

A l l  a i r  was 

12.2.4 

12.2.5 

Hand valves 5 ,  8, 9, 11, and 24 were closed. 

Hand valve 7 was opened, and 3000 psig GN2 was monitored on gage 
14. 

12.2.6 Regulator 21 was adjusted u n t i l  a pressure of between 50 and 100 
psig w a s  indicated on gage 15. 

12.2.7 Switch 17 was then closed. 
pump 19 s t a r t ed .  

Solenoid valve 18 was opened and 

12.2.8 The pump continued t o  operate u n t i l  a pressure of  22,000 psig 
was reached. A t  t h a t  l eve l ,  a water leak was noticed under t h e  
door of t h e  burst  chamber. The pressure then decreased and a l l  
attempts t o  bring t h e  pressure up f a i l ed .  

12.2.9 

12.2.10 

12.3 

. 12.3.1 

Hand valves 9, 11, and 24 were opened and t h e  system was vented. 

All  data  were recorded. 

TEST RESULTS 

The specimen d id  not  reach 24,000 psig during t h e  burs t  t e s t .  
Water leakage occurred a t  22,000 psig through the  packing gland 
and escaped around t h e  packing gland nut. 

12.3.2 The valve was disassembled and inspected. 
s ign of d i s to r t ion  t o  t h e  packing gland. 
assembled and 200 inch-pounds of torque w a s  applied t o  t h e  
packing nut.  
24,000 psig f o r  5 minutes without leaking. 

The valve showed no 
The valve was re- 

The t e s t  was  again performed and maintained a t  

12-1 



12.4 TEST DATA 

T e s t  da ta  a r e  presented i n  t a b l e  12-1. 

Table 12-1. Burst Test Data 

Specimen 

I 

1 

I- 
P o r t s  Seat ing 

Pressurized Torque 
Applied 

I n l e t  and 120 in-lb 
ou t l e t  ports  

I n l e t  and 200 in-lb 
out l e t  ports  

Minimum 
Allowable 

Burst  
Pressure 

24,000 ps ig  

2!+,000 psig 

Pressure 
Applied 

22,000 psig 

24,000 psig 

*- 

Remarks 

Leaked through 
packing gland 

After specimen 
w a s  disassembled, 
inspected and re- 
assembled; no 
leakage occurred. 

12-2 



c - 

. 

. 

APPROVAL 

TEST REPORT 

FOR 

GLOBE VALVE, 3/8-INCH, 6000 PSIG 

Control Components Incorporated P a r t  Number MV6306T-P 

NASA Drawing Number 75M09618 PGLV-2 

SUBMITTED BY: 

G. Collins 
Test and Evaluation Sect ion 

APPROVALS 

Program Supervisor 



T.-l?E-C C SD-F 0-1 11 6 -3 

ADDB:DI,W I 

January 10, 196" 

. 

TEST REPORT 

FUR 

GLOBE VALVE, 3/8-INCII, 6000 P S I G  

"ont ro l  Components Incorporated Part Kurnber KV63C( T-? 

KASA Drawing Number 75W9618 PGLV-2 

SPACE DIVISION CHRYSLER WAf CORPORATION 



TR-RE-CCSD-FO-lU6-3 

ADDENDUM I 

FOR 

Control Components Incorporated Part Number MV6306T-P 

NASA Drawing bber 75M09618 ELV-2 

ABSTRACT 

This report  presents t h e  results of functional and seat erosion tests 
of Globe Valve 75MO9618 FGLV-2. 
required by procedures TP-RECCSD-FCLlll6-2F, was performed t o  determine 
i f  high veloci ty  GN2 flow causes degradation o r  deformation of t h e  valve 
seat. 

The seat erosion test, not or ig ina l ly  

Before t h e  test was perfonned, new sof t  goods we= i n s t a l l ed  i n  the  
valve. 

The specimen's performance was i n  accordance with specification 
requirements of NASA Drawing Number 75MO9618 FGLV-2. 



13.1 

13.1.1 

13.1.2 

73.1.3 

13.2 

13.2.1 

13.2.2 

13.2.3 

13.2.4 

13.2.5 

13.2.6 

13.2.7 

13.2.8 

13.2.9 

A seat erosion t e s t  will be performed on the  tes t  specimen 
t o  determine whether high ve loc i ty  G I I ~  flow causes degrad- 
a t i o n  o r  deformation. 

The specimen s h a l l  be s e t  t o  flow approximately 1W SCFM 
of GN2 w i t h  an i n l e t  pressure of 6003 ps ig  arid an o u t l e t  
pressure below 50 psig. The flow rate s h a l l  be maintained 
for  four  hours. 

A func t iona l  t e s t  s h a l l  be performed i n  accordance with 
Section I V  immediately before ana within one hour  following 
t h i s  t e s t ,  and the  s e a t  of the  specimen s h a l l  be inspected 
f o r  deter iorat ion.  If leakace i s  encountered during the  
funct ional  t e s t  before or a f t e r  t he  seat e ros ion  tes t ,  the 
specimen's soft goods s h a l l  be replaced ana the func t iona l  
test  repeated. 

The tes t  se tup  was assembled as shown i n  f igu res  13-1 and 
13-2 using t h e  equipment l i s t ed  i n  t a b l e  11-1. 

Hand valve 3 was closed and pressure regula tor  > was 
adjusted f o r  zero o u t i e t  pressure. 

Hand valve 3 was opened. 

Pressure gauge 8 read over 7d.W w i g .  

Pressure regulator  5 was adjusted t o  e s t ab l i sh  W O O  ps ig  
on pressure gauge o.  

Test specimen 1 w a s  slowly opened u n t i l  pressure gauge 7 
read 21.7 p s i  and temperature recorder 11 indicated approxi- 
mately zero degrees. These ccndi t ions correspond t o  100 
SCFM flow through nozzle 9. 

The flow was continued f o r  fou r  hours. Pressure gauge 7 
and temperature recorder  1 1  were monitored t o  de t ec t  any 
chanRe i n  flaw rate which might i nd ica t e  erosion of the 
valve seat. 

Hand valve 3 was closed and tes t  speci-,en 1 was removed 
from t h e  system. 

A funct ional  t e s t  was performed within one hour following 
t h i s  tes t  (see 13.1 .j). 
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13.2.10 

13.2.11 

13.3 

13.4 

Test specimen 1 w a s  disassembled. 
inspected and photographed. 

'the v u v e  seat w a s  

All t e s t  d a t a  were recorded. 

The specimen withstood t h e  103 SCFM flow of G I U ~  f o r  a 
period of four  hours with no degradation o r  deformation 
of the valve seat. 

TCST DATA 

The t e s t  data  recorded during the  s e a t  erosion tes t  and 
funct ional  t e s t s  before and a f t e r  the seat erosion t e s t  
a r e  recorded i n  t ab le s  13-2 through 13-4. 

I 



- 
Itez 
NO. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

-- 

Table 13-1. Seat Erosion Test Equipment List 

Item 

Te s t Spec inen 

GI:2 Source 

Hand Valve 

F i l t e r  

Pre s sure 
Degula t o  r 

Pressure Gauge 

Pressure Gauge 

Pressure Gauge 

Nozzle 

hennocouple 

Temperat ure 
Readout 

~~ 

Nanufacturer 

Ja res ,  Pond and 
Clark, Inc. 

A i r  Products 

Cardair 

Permanent F i l t e r  
Division 

Tescom Corp. 

Heise 

Heise 

!eise 

710w-Jlpe 

!inneapolis 

'e s t Instrument 
OmpanY 

J-Iodel/ 
'art  i!o. 

B R 9 4 9 1 -  
6BB(T9) 

NA 

3510-007 

9377-3 15  

26-1021- 
10 

H-34955 

NA 

1-35980 

m604 
IO-5A 

0112 

KA 

-- 

S e r i a l  
No. 

Iu SA 
75M09618 
'AV-2 

1: ti 

RA 

c PB-010 

1 5  29 

014231 

95-1409- 
B 

315536 

2375 

MA 

,19457 

-- 

~- 

Remarks 

3/8-inch Angle 
Valve 

7000 psig 

l-1/2-inc h 

2 micron 

7000 psig i n l e t  
0 t o  6000-psig 
o u t l e t  

0-to 10,000 psi! 
- +2% FS 
accuracy 
Cal. date:  
7/17/67 

0-to 100 psig 
~% FS 
accuracy 
Cal. da te :  
5/13/67 

0-to 10,000 ps i€  
t2$ - FS 
accuracy 
2al. date:  
3/1/67 

zal ibrated noz- 
ale t o  flow 

it i n l e t  pres- 
jure of less 
;han 50 psig.  
rhroat d i sc  
1.4545 

LOO SCFM of GN2 

-50 t o  100°F 

-100 t o  400" 
:al. da t e -  - 
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Applied Seatir.g Inlet Pressure Cut l e t  3 e  s sure 
F.un Torque ( i n - l k )  (PQ) ( P s i 6 1  

1 75 0 a00 

2 75 600; 0 

Applied 
!Ul? 2ec? t i n e  

Torque 

Leakage 
(scim) 

0 

0 

, 1 50 
20 

hrm 
0 
? 

6000 
0 
2 

0penir.E 
Torque 
( i n-lb ) 

20 I 5 I 10 . . 

1 3  -!+ 



Table 13-3. Functional Test Data Sheet (PostSsat Erosion Test) 

RUn 

1 

2 

Applied Seating Inlet pressure Outlet Pressure Leakage 
Torque (in-lb) (Paid ( P i g )  (scim) 

50 0 6000 0 

50 6000 0 0 
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- 
Half 
Hour 

ings 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Read- - 

- 

Table 13-4. Four Hour Seat Broaion Test Data 

21.7 

21.6 

21.9 

20.7 

22.1 

20.2 
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